Proton induced X-ray emission (PIXE) was used in the analyses of geological samples to determine accurate deposits of chromium and other trace elements. Fourteen samples were collected from sites suspected to have chromium deposits, then prepared to the required standard to be interrogated by the above technique. Samples were irradiated at Centre for Energy Research and Development, Ile-Ife, Nigeria. From the Spectra and results generated, it suggests significant deposits of Chromium in some regions of Nigeria. Gold deposit was observed to be significant in some areas. Concentrations of Pb, Si, P, S, K, Ca, Ti, V, Cr and Mn elements were determined as well.
Introduction
The need for chromium in steel industries cannot be overemphasized, particularly now that the Ajaokuta Steel Industries in Nigeria is about to resume production after a long time in comatose. Chromium is a relatively common element with an average concentration of 100 ppm. It is the 21st most commonly occurring element in the earth's crust. For its production one does not require the pure metal. Pure chromium is obtained by reduction of chromium oxide with aluminium, by electrolysis, or via chromium iodide. About 10% of chromium consumed originates from recycling; mainly from scrap steel (Saager, 1984) . Chromium compounds are used in the chemical industry in various fields. The metal industry uses most of the chromium in the form of master alloys, preferably in special steels (stainless steel). In the galvanizing industry other metals are coated with a chromium layer in an electrolytic process in which chromium is deposited from a sulfuric acid-chromate solution (El-Taher, 2010) . Additional applications of chromium compounds are found in the following: building industry (as pigments), printing industry (photomechanical reproduction processes), oil industry (as anti-corrosives), textile industry (chromium mordant for textiles and chrome dyeing processes), match industry and fireworks (additive to the inflammable mixture). In the cassette tape industry chromium oxide is used in a specially crystallized form.
This work is concerned with the use of proton induced X-ray emission to achieve an accurate knowledge of the chromium content and other trace elements in North Western Nigeria (Ahmed, 2004) .
Materials and Analytical Methods
The aim of this study was to characterize fourteen rock samples that were collected from different regions of North Western Nigeria.
Samples were crushed to small pieces using a mechanical crusher. The crushed samples were dried at 105 o C to constant weight. The dried samples were ground to form fine powder. Then the powdered samples were sieved using a standard set of sieves to a diameter range of less than 125. Every powdered sample was shaken using an electric shaker to be sure that the sample was homogenized. From each of the fourteen balk samples, pellets were made by hydraulic press (3 ton). Standards (NIST 278, BCS 355) were irradiated by thick target proton induced X-ray emission (CERD) with 2.5 MeV and 3.0 MeV proton beams accelerator for accuracy and validation. The proton beam was collimated. Characteristic X-ray were measured by three detectors, one detector was placed at 0 45 for PIXE, the other at 0 135 for Rutherford backscattering spectroscopy (RBS) and the third detector was for proton induced gamma ray emission (PIGE). Vol. 6, No. 7; 2012 material (SRMs) (Graham et al., 2002) . Thereafter the pellets were subjected to same analytical conditions as the SRMs, subsequently analyzed by GUPIX (a program for the non-linear least-squares fitting of P1XE spectra). Table 1 . Elemental concentrations (ppm) in selected reference materials using PIXE
PIXE Calculations
The formula for calculating concentration [Y(Z)] in PIXE is given as:
Where p N is the number of protons, Nav Avogadro's number, and z σ (E) the K-shell ionization cross section for the proton energy E corresponding to depth x. The number of K X-rays in a particular spectral line is then obtained via the fluorescence yield If we generalized angle  and TO Θ for proton impact and X-ray take off en route to the detector, the X-ray intensity from the element of the path indicated suffers a transmission factor.
When specimens are thick enough to stop the beam, then we have 0 f E  in Eq. 1. The matrix (M) effect (i.e., those due to proton slowing and X-ray attenuation) are contained in the integral, which we denoted by   Z I M where M denotes the specimen (SP) or the standard (ST).
Standards are usually single elements or very simple compounds containing the elements of interest or their near neighbors in the chart of nuclides.
The merit of this ratio process is its cancellation of instrumental factors such as solid angle, efficiency, and calibration factors for charge integration (Aung, 2002) . This is important given the practical difficulties in obtaining accurate knowledge of the detector's lineshape and intrinsic efficiency at the low X-ray energies characteristic of the light elements that are so often the major elements in environmental specimens (Sven, 1995) .
Results and Discussion
We have reported data only for Pb, Si, P, S, K, Ca, Ti, V, Cr and Mn elements; however trace elements like Au were significantly detected in the pellets. Cr is found in all the samples; however we should be quick to point out that it is only at sites of samples C, D, I, J, k, L, M, N and Q that Cr can be mined profitably while sites A, B and D require further research to be undertaken before exploitation. Figure 2 clearly indicated energypeaks for chromium as well as other elements. Lead (Pb) was unusually above the normal in this region; that probably explains the recent epidemic of Lead poisoning in children. World Health Organization (WHO) had to intervene to arrest the scourge. From Figure 1 , the three energypeak of Pb displayed in the spectra shows that Lead is quite significant compared to other elements in this pellets. Pb energypeaks were replicated in all the spectra as the one discussed above. Only in two samples that Lead was found to be below detection. Further research is recommended for the promising sites. Table 2 depicts the concentrations of the all elements alongside research errors. Table 2 . Average concentration of elements in the samples (Pellets)
From the values tabulated in Table 1 , the effectiveness and accuracy of PIXE method (within ± 5.0%) was evaluated and validated. Figure 1 depicts the X-ray spectrum of some of the elements in sample A in their www.ccsenet.org/mas Modern Applied Science Vol. 6, No. 7; 2012 100 various channels. It can be deducted from this figure that concentrations of elements can be speculated from the heights of energypeaks.
Conclusion
From the obtained results, it appears that PIXE can provide useful data with a satisfactory accuracy and precision. Table 2 shows that sample Q has promising concentration of Cr compared to other samples. This site is recommended for further investigations. Samples A, B and E are below the average concentration of 100ppm. Pb, Ca, Ti, and Mn are the major elements after Cr. Particularly Lead (Pb) is observed to be oddly high in some of the samples. This confirms the rife cases of Lead (Pb) poisoning being experienced in North Western Nigeria. Many children have died, and many others are suffering debilitating illnesses associated with Lead (Pb) poisoning.
